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ABSTRACT

Meteorological data gathered for
the launching of Aerobee NE 3.1?9 are
presented For the U. S. Naval Research
Laboratory and for ballistic studies.
The data appear, along with calculated
ballistic data, in Appendixes A, B, C
and D.
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I .N1ROD tII TIO

Aerobee NE 3.129 was launched by Naval Ordnance Missile Test
Facility personnel, White Sands Missile IPanfe, New Mexico, at 0730 hours
MST, 28 June 1963.

Meteorological data used in conjtmction with theoretical calculations
to predict rocket impact were collected by the Meteorological Support Divi-.
sion, 11. S. Army Electronics Research and Development Activity, White Sand.4
Missile Range, New Mexico.

DISCIISSION

Wind data for the first 2,000 feet above the surface were obtained
from a louble-Theodolite Wind Velocity Computer System [111 Balloons
released at the 16unch site were observed and tracked from a 2,000-foot
baseline. (ontinuous angular data were transvitted from twc, electrically
instrt ented theodolites to a compter where the data were reduced to ob-
taim a velocity-vs-height 7elationship. The compter output drives two
recorders which trace north-south and east-west compoments on a specially
desiigned wire4 -elocity computer ballistic chart- It i. possible to read
directly from the chart both the mean wind component values and the mean
ballistic wind components in the variois ballistic layers.,

Temperature, pressure and humidity data, along with uprer wind data
fron, 2,000 to approximately 75,000 feet above the skirface, were obtained
from standard rawinsonde operations.

Mean wind component values in each ballistic zone were determined
frort vertica! cross sections by the equal-area method,

Data appearing in Appendix P are based on the 1-%, W alter [21 theory.
The "Predicted Impact" includes, where applicable, an adjustment of impact
base-_: on the experience of the impact predictor and the forecast of firing
ti.nu wind conditions,,

I1l. "!oublc-Theoolite Wind Velocity Con.pitcr," .NCASSIFIED, II., S"
Air)y Sig-nal I.Pesearch and levclopmnt Laboratory. Fort Monmovth New ,Jersey,
lly 1959.

121, .!ter, 1. I.., *S"ix-larvable Rfll h-'tic ,Model for -a Rocket,"
, is- ile .kteorology !')vision, I', S. Army SiipnO 11ssiilc S port Apency,
W!tit. Sands bliss.le Range, New Nktico, Jimc 1962



APPENDIX A

AND

TABLE OF BALLISTIC FACM"

AEMOBEE NE 3.129

TABLES PAMF

A-I. Calculated Rocket Performance Values ------ -- ------ 4

A-Il. Ballistic Factors------ --- - -- -- -- -- -- -- -----
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APPERKX A

TABLE A-I

\'AiriJ11 A'!I) R~OCKET PkI'I'ORINANCE VALVES

AEROBEE NE 3.129

PAYLOAD) 241. 85 POUNDS,

UNIT WIND) EFFECT 59055 Miles/Mile Per Hour

TOWpER TILT EFFECT 20.09 Miles/Degree

BURNOIT

Velocity 6,050 Feet/Second

Altitude 131,350 Feet MSL
Time 52.8 Seconds

PEAK-

Altitude 134 Miles MSL
Tim 241 Seconds

TOTAL TIME OF FLIQIT 5Q2 Seconds

CORIOLIS EFFECT (West) 6.63 Miles

4



X A

'AP 1,I- A- I I

IABLE!, OF BALIolSTI C FALI'S

AIERC FE NE 3.129

HiEd (liT I NTERVAL BALI, I SIT(: IlEII IrT01' 'A;. BAII, STIC
FEET FACTCEI- ET FACTOR

, 143 - 200 .138 5,000 - 10,000 .063

200 - 300 .158 10,000 - 1S,000 .032

300 - 400 0090 15,000 - 20,000 o022

400 - 600 .102 20,000 - 25,000 .019

600 - 800 .064 25,000 - 30,0 .013

800- 1,000 .046 30,000- 35,000 .011

1,000 - 1,200 .032 35,000 - 40,000 o010

1,200 - 1,400 .024 40,000 45,000 .006

1,400 - 1,600 .020 45,000 - S,000 o005

1,600 - 1,800 .015 50,000 - 60,000 .012

1,800 - 2,000 .015 60,000- 70,000 .006

2,000- 3,000 .040 70,000 - 86,0(m 006

3,000 - 4,000 .024 80,00- 90,000 .005

4 ,two - S,o00 .023 90,000 - IO 1000 o005

S



APPEXPI X P

ANEMM~ETE R RLCOIRPINtiS (IF WIN~D SPEED' AND~ 1111.CTION

AND

PIIOT-ALW)ON-IEASUE WIND DATA FROM 143 TO 10,000 FEET

AE-ROBEE NE 3.129

TABLES PACE

B-1. Anemometer Recordings of Wind Speed and
Direction - -- - - - - - -- -

i~1.Pilot-Balloon-Moasured Wind Data
(143 to 2,000 Feet)- -- ---------- --- -- -- 9

B-111. Pi lot-Datlloon4leasired Wind Data
(2,000 to 10,000 Feet)-- ----------- -- --- 12

7



APPENDIX 8

TABLE B-I

ANEMOMETER RECORDINCS OF WIND SPEED AND DIRLCTION

AEROBEE NE 3.129

TIME WIND SPEED DIRECTION
(MI NUTES) (P)(DEGMRES)

T - 1S S.S 117

T- 10 7.0 105

T- S 6.0 110

T - Time 6.5 100

T + S.5 100

T + 10 S.S 112

T + 15 5.5 112

Note: Wind speeds and directions are S-minute averages centered
at indicated times.

8



'i.A% '"E -!

P1 LOT-BAI,I.OON.-,IASLJrIPD WIND DATA

AEROBEE NE 3.129

MEAN WVIND CtIPONENTS FOR BALLISTIC ZONES IN MILES:3 PF.P HOUR

notB L E-T1]IEODOLI TE MfTI 1OP

RFI.E.AShi NR 1 24___
RELEASE TJNIME

tST) 0330 0400 1 0435 0500

tAYfIRS IN FEET N-S E-W N S E'-. I N-S t =.W N-S E-14

143- 200 9.5s 1.SE 7.05 ll.SE 0 4.OE 3.OS 7.OE-

200 ,)30 10.0 2.5 7.5 9.5 1.55 12.5 4.5 8.0

300 - 400 9.5 4.5 11.0 14.0 5.0 14.5 9.0 6,5

00 on 9.0 4.0 10.5 10.0 7.0 13.0 9.5 7.5

'00 - pno 10.5 4.0 12,5 11,0 9.0 12.5 10.0 8.0

F00 - InOo 11.5 3.5 14,0 11.0 13.5 13.0 11.0 8,0

.. f(00 - 1 v200 15.0 5.0 18.0 9.0 16.0 12.5 15.0 11.0

:00 - 0 t, 20.0 8.5 20.0 7.5 17;- 9.5 19.5 10.0

l.o - I j0O 22.0 7.5 18.0 7.0 15.0 7.0 17.5 9,0

1,600 1so 25.0 8.0 20.0 7.0 18.0 10.5 18.0 8.0

1,800 2,000 20.5 6.5 20.0 10.0 16.5 7.0 17.0 7.0

9



T.IE 9-1.! (Cont)

PILOT-RALLOON-M FAgurE WTVND ,ATA

AERO EtW NE 3, 129

MEAM PIIND COIPONENTS 1*nP\ ALISTIC ZONFF IN \,L-'S PEP IMOUR

lOH lF-1IEODOI TE MIETIlOPi

RP:,F..SE NR 5 6 7 8
RELEASE I ME"

(PIST) 0525 0600 0C.25 0645

,AYERS IN FEET N-S EW N-S E-. NS E'W N-S F-W

20 4.05 1.SE 2.55 3.SE 3.55 6.OB 2.O5 6.SE

0 ' - .Aion 3.5 1.5W 2.0 1.0 4.0- 3.5 3.5 9Q_.

.M) - 4OO 4.0 3.0 2.0 5W 4.5 3.0 4.0 7.5

400 01.,o 4.5 3.5 3.0 3.0 3.5 4.5 4.0" 9.0

0(- goo 3.0 2.0 5.5 0 6.5 8.0 r 6.5 9.0

o00 000 4.5 1.OE 7.5 4.SE 10.0 8.0 11.0 3.5

, - l .. 8.0 7.0 11.0 4.5 .. S._5. .,,.. .0

1 OO 400 o 12.5 8.0 3.0 10.5- '29.S 1..5L.

.oo - 6o0 19.0 8.0 14.0 1.0 11.0 1_.O 1 2

1,600 - 1,800 17.0 1 5.0 16.5 2.5 1. 12.01.

I00 - 2,000 16.5 5.0 17.0 2.5 12.0 0 ' .10,. 0.5

10



TABLE B-II (Cont)

-RELEASE NR 9 10 11 12 13
RIELEASE TldE

(NST) 0700 0710 0718 0723 0732

LAYERS IN FEET N-S E-W N-S E-W 1-S E-W N-S E-W 1-S E-W

143 - 200 3,OS 8.OE 2.5S 2MOE 35S SOE 4.0S S.SE 5o5S 2.SE

200 - 300 4.0 S.0 4.5 5.0 3.S 3.5 3,5 SO 4,0 5.0

300 - 400 5,0 4.5 5.0 5.0 4.0 5.0 4.0 4,0 4,0 7,0

400 - 600 7,0 8.0 5.0 8,0 6.0 8,0 4.0 55 6,0 8 (

600 - 800 9.0 6,5 8.0 85 8,0 9.0 7.5 8,0 8,5 7,0
800 - 1,000 8.5 3.0 9.5 S.0 8.5 5.0 9.5 6.5 9.5 5,0

1,000 - 1.200 9.0 1.0 9.0 2.0 8.5 1.5 9,5 1.5 7.5 1.0

1,200- 1,400 7.0 2.0W 7.5 0.5 8.0 1.0 7.5 0 7,0 1.011

1,400 - 1,600 8.5 1.0 8.0 1.OW 8.0 O.SW 8.5 1.OW 9.0 1o0

1,600- 1,800 10.0 1.0 10,0 0 10.5 0 9.0 O.S 9,0 OMSE

1,800 - 2,000 10.S 2.OE 8.5 2.OE 8.5 1OE 10.0 1.0 10.0 1,5

11



APrENVi X

PT IOT-BALLOONJ-MEASUREDi WIND DATA

AEVOBFE NE 3.129

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN MILES PER HOUR

SINGLE- ThEODOLITE MM~OD

RE LE ASE NR 12
RELEAE TIMf

(~tT)0535 06 35

LAYERS IN FEET N-S E-W N-S E-W

2,000 - 2,310 10.OS M.E 8.OS S.0E

2,310 - 3,450 10.0 4.0 6.0 1.0

3,450 - 4,.560 13.0 6.0 8.0 6.5

4.560 -5,670 9.0 5.0 6.0 3.0

5S,670 -6,750 8.0 4.0 7.5 7.0

6,750 -7,_R 0 0 5.0 S.0 7.0

7,830 - 8,910 0 5.0 5.0 9.0

8,10-10, 000 2.S 80 0 7.0

12



APPENDIX C

TABLES OF UPPER AIR DATA

AEROBEE NE 3.129

TAB LES PACE

C-I. Upper Air Date (2,000 to 10,000 Fcct) - ---------- 14

C-I. Mean Wind Components for Ballistic Zones
(2,000 to 100,000 Feet) - - - --------------- is

C-Ill. Upper Air Data (Release Time: 0030 MST) - --------- 16

C-IV. Upper Air Data (Release Time: 0330 MtST) - --------- 20

C-V. Upper Air Data (Release Time: 0730 MST) - --------- 27

13



APPENDI X C

'TAB LE C- I

UPPER AIR DATA

AEROBEE NE 3.129

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN KNOTS

RAWINSONDE METHOD

RELEASE NR 1
RELEASE TIME

(MST) 0600

LAYERS IN FEET N-S E-W

2,000 - 3,000 11.5S 2.SE

3,000 - 4,000 10.0 4.0

4,000 - 5.000 11.0 6.5

5,000 - 10,000 2.SN 9.5

14



APPE~NDIX C

1*Ai11LE C-IlI

UPPER AIR DATA

AE-ROBEE NE 3.129

1MEAN WIND CMVIPONENTS FOR eA;\ is IS c Zc1c-s i,% KNorrS"

RELEASt NR 1 2 3
M LEMSE TI 1 1

QMST) 0030 0330 0730

LAY ERS IN FEET N-S- LE-W N-S IE-W'' N-S' E-w

2,000 - 5,000 8S' !.5E 11.5S S.SE 1-8.55 -4.5E

5,000 - 101000 2.0 -73 '1. 9N 8.5 0 .10.5

-,fM 15,000 10.5 N -'5.5' 10.5 5.5 L.ON 11.5

15,000 -20,000 0 1. 0 -1.5S 9.5 3.5S 12.5-

20,0 00 2 25,000 3:5 4.5 4.0 -2.5W C4'ON 0.5W

25,.000 -30,000 3.5l~f 10. 5W-I 5. ON 9.5 11.5 2.5

30,000 35,000 16.5 11.5 20.5 10.0 19.0 3.0

35,000 - 40,000 12.0 16.5 14.5 8.5 13.5 6.5

40,000 - 4S,000 4.5 13.0 7.5 13.0 6.0 10.0

45,000 -50,000 3.5 10.5 0 '10.0 2.OS 2.;0-

50,000 60,000 2.05 C.OE 10.SN 3.5E 7.ON 12.OE

60,000 -70,000 4.ON,22.5 0 26.0' 1.55 119.5

70,000 -80,0060 0 22.'0 2.OS 2 3.0- 1.0- 23. 0

80,000 -90.000, 2.OS 23.0 16.SN 124.0 B I -

BI90n00 - 100,000 10 123.0 5.5 31.5

is
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.APPEN'PPF .P -

'I Ai ,LE D)- I

IM'PACT Pi+I' I(TrION IATA

lI !LL' AIEROBEE NE 3,129 DATE: 28 JUNE 1963

(MST) DUE TO. WIND IN MIILES IMPACT .TN MILES

RMU- N 43T - W'm' " 1 ' 00 T - lqm F" -W OF
SaND"F PIBAL 2.000 FT 104000 FT 100,000 FT, TOTA ,LAJNKIER LAMMCIER

R 00 30- 39,5S _ .Z5 3.BN 40.9S' -"

R 0030 P 0330 1.2.8E .. 6.5E 32E 22.5E E +.. +_

R1 0030 138.2 5.25 3.3N 30.65 ,

R 0030 P .0400 37.0E 6.SE 3..2E 46.7E 13.5 28.6

R1 0030 17.4S 5.2S 3.8N 18.8S
*R 0030 P -04-35 30,7E 6.SE 3.2E. 404E 34,,3 22.3

R1 0030 29.35 5.2S 3.8N 30o75
R 0030 P 0500- 27.4E 6.SE 3.2E ,37.1E 22.4 19.0

R1 0330 193S 5.4S 5.6N 19.1b
R 0330 P. 0525 0M7E 6.0F 2,7E 9.4E 34.0 8,7W

P1 0535 17 25 6,r1= 7.75

P 0330 P 0600 4.6E 3.6E 2.7E 10,9E 35.4 7.2
R2 0600' 19.25 =.5 .b-1-3

R 0330 P 0625 16,6E. 5.SE 2,7E 24.8E 34.8 6,7E

PI 063S 17o9S 4.6S 5,6N 16om-
R 0330 P 0645 23.7E 3,,3E 2.7E 29,7E 36,2 11.()

P1 0635 20., 4S =S 5.6N 1.4-
R .0330 P 0700 .186E 3.3E 1.77E 24,6E 33,7 6

P1 0635 -T6 4.6S 5.6N 18.55

R 0330 P 0710 15.93 3.3E3 2.7E3 21.9E3 34.6 3.8

R 0330 P 07.18 1.4E 3.3E 2 7E 23-4E 35.5 S3"
PI 0635 M6 4,6S 5.6N 17,6S

R 0330 P 0725 17,0E ,3E 2.7E 23.0E 35.5 4C9

R0730 21,2 4.35 5,3N 20.2S

S P 0732 15,9E 65E

P a Dlotule 'Ileodolite Winds (143-2,000 Ft)

P I a Single Theodolite Winds (2,000-10,000 Ft)

R a Rawinsonde Winds (Above 10,000 Ft)

RI m Ravin.onde Winds (2,000- 10,000 Ft)

R2 - Rawin Winds (2,000-10.000 Ft)

* Post-Shoot Data
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APPENII X D)

TABLE P- (Cont)

I1AIPA(. P.PICTION DATA

AIgWBEE NE 3.129

.JACK SETTINGS

West leg 21 inches East leg 27 inches

LAtNOJER SETTING

Ti It 4 ' de grees Azimuth 347.80 degrees

CrOPONENTS OF TI LT

2.64 degrees north 0.57 deprees West

No WIND IMPACT

53.1 miles north of Navy Blockhouse 18.1 miles West of Navy Blockhouse
- -i

P RE DI CTED I NPACT

40 miles north of Navy-Blockhouse 0 miles E-W of:.Navy slehouse

PREICTEJ) BOC&T1R IMPACT

Azimuth 005 Degrees Distance 1000 feet

Recamndation Fire

With 99% confidence of impacting on ronpe, based upon:

wind correction 24 miles

one hour win* variability 3 miles

Dsto/'Vrr 28 June 1963, 0730 hours MST

• SOTIM Actual Impact (rrom Launcher) 33.6 Miles North 9.6 Miles East

Actual Rooster Impact (From Launcher) 4N/A.!

• Sonic Observation of Trajectory and Impact of Missiles
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11, S, ARMY 1EC-(TRMIICS PESrIAPCI1 AND DI3LTOp ,TNT ACTIVITY
WhIITE SANDS MISSILE RAN(1

NEW MBXIC(V

I i1.A''I SK Jt

CfMIMAN DIN C

.'ppoval Pata Peport flPIA-80 has been reviewed and approved for

publication:K

Captain, Signal Corps
Chief
Meteorol oi cil Support Division

:A'1Z7.r .c- -I

C(t (lonei1, S', nal 'Iorn.s

)It rector
IEnvironrnental Sciences Pcnrtrc.i,

Distribution Thi-; rerort hos I'men di- trihvtvd in accordance with
SI-Mlist Nr 1 Initill nrintitir elI conjo-'



HEADQUARTE PS
Ii. S. ARMY EIECTRONI.S RESEARCI AND DEVELOPMENT ACTIVITY

WHITE SANDS MISSILE RANGE
NEW MEXICO

October 1963

1. Data Report ERDA-80 has been prepared under the supervision of the
Meteorological Support Division and is published for the information and
guidance of all concerned.

2. Suggestions or criticisms relative to the form, contents, purpose,
or use of this publication should be referred to the Commanding Officer, U. S.
Army Electronics Research and Development Activity, ATTN: SELWS-M, White
Sands Missile Range, New Mexico.

FOR iHE COMMANDER:

Major, ACC
Adjutant
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